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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing station and its washing approach of the semi- 
conductor substrate which used wet processing. 
[0002] 

[Description of the Prior Art] In current [ to which the further detailed-ization of a semiconductor device 
progresses ], the demand of high-reliability -izing of a device has been increasing apart from the demand of the 
formation of dimension detailed. Especially the demand to defecation on the front face of a substrate is still 
severer, and washing of a semi-conductor substrate is performed at various processes of a semi-conductor 
manufacture process. 

[0003] Here, it explains taking the case of the washing technique used for current [ CMP ]. 
[0004] In CMP, it adheres to the wafer front face after aluminum203, Si02, CeOx, etc. which are used as a 
slurry grinding. In the case of Si wafer of the diameter of 200mm, the particle of the diameter of 0.2 micrometer 
of the adhering number of particle is about four to 4x104 pieces. The first and second washing shown below to 
this wafer front face is performed. 

[0005] First, the first washing process rotates the spin base while holding two or more points of the periphery 
section of Si wafer by the body of revolution called the spin base first. Dirt, such as a particle metallurgy group 
impurity, is removed so that the wafer which rotates by revolution of this spin base may be made to apply and 
scan roll sponge and it may insert with a roll sponge rod. By this approach, it is the type from which the dirt 
which is adsorbing on Si wafer is removed by washing of a physical contact process, and when sponge can be 
contacted to particle etc., the clearance effectiveness is high and has high washing capacity for example, to a 
raise in basic wages Si wafer etc. especially. However, since sponge cannot be contacted even to a crevice when 
the crevice is formed in the table rear face, there is almost no cleaning effect. 

[0006] The 2nd washing process is explained using drawing 21 . Drawing 21 is the conceptual diagram of the 
sheet mold washing station of a scanning method. The Si wafer 1 is held by that periphery end face by the spin 
chuck which was prepared in the spin base and which is not illustrated, and when this spin base rotates, it 
rotates the Si wafer 1 in the direction of an arrow head. Moreover, on this Si wafer 1 front face, a predetermined 
distance is kept and the megasonic nozzle 3 1 is formed. This megasonic nozzle 3 1 has a pen-like nozzle point, 
and this nozzle 3 1 is scanned in the diameter direction of the Si wafer 1 . A penetrant remover 33 is irradiated 
from the point of this nozzle 3 1 at a wafer 1, and dirt, such as a particle metallurgy group impurity which 
remains on wafer 1 front face, is removed. In addition, in the case of the penetrant remover 33 exposure in this 
second washing process, megasonic vibrator with a nozzle built-in [ a penetrant remover 33 ] gives supersonic 
vibration, and it is made for an oscillation to spread on wafer 1 front face through a penetrant remover 33. Thus, 
the acceleration of an oscillation can raise a cleaning effect remarkably by the synergistic effect with chemical 
cleaning by the acid, alkali, etc. by giving supersonic vibration to a wafer 1. 

[0007] However, in the sheet mold washing station shown in this drawing 21 , that washing time amount attains 
to a long time including scanning time amount poses a problem. Then, the conceptual diagram of a washing 
station which has the cylindrical type oscillator devised in order to shorten this washing time amount is shown 
in drawing 22 . As shown in drawing 22 , as well as drawing 21 , the Si wafer 1 is held by that periphery end 
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face by the spin chuck which was prepared in the spin base and which is not illustrated, and when this spin 
chuck rotates, it rotates the Si wafer 1 in the direction of an arrow head. And a predetermined distance is kept 
from the front face of this Si wafer 1, and the cylindrical oscillator 41 is arranged in a wafer diameter location. 
From the end of this cylindrical oscillator 41 to the other end, a penetrant remover 33 is simultaneously 
irradiated towards the Si wafer 1. Thereby, washing time amount can be shortened as compared with lie 
washing station of a scanning method. 

[0008] However, in the sheet mold washing station shown in drawing 21 and drawing 22 , a high cleaning effect 
is not acquired but only the field which counters an ultrasonic wave oscillator has the problem which is inferior 
in the cleaning effect by the side of a rear face as compared with a side front. Then, although how to make 
reverse a wafer and wash a rear-face side again is also considered, there is a problem to which washing time 
amount is [ double ] necessary, and a throughput worsens. 

[0009] Moreover, although the method of all dipping a wafer into a penetrant remover with a sheet mold, and 
impressing a supersonic wave in a penetrant remover is also proposed, this carries out reverse adhesion at the 
chamber ( cup) itself which dips the problem whose amount of the drug solution used increases, and a penetrant 
remover, and becomes the cause by which the clearance effectiveness of dirt, such as a particle metallurgy 
group impurity in the case of repeat washing, varies. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the washing station of the conventional 
sheet mold semi-conductor substrate, a cleaning effect only with the high wafer side which counters an 
ultrasonic wave oscillator is not acquired, but there is a problem which is inferior in the cleaning effect by the 
side of a rear face as compared with a side front. 

[001 1] The place which it was made in order that this invention might solve the above-mentioned technical 
problem, and is made into the object is to offer the washing station and its washing approach of the semi- 
conductor substrate from which the dirt adhering to a semi-conductor substrate table rear face is efficiently 
removable. 
[0012] 

[Means for Solving the Problem] The washing station of the semi-conductor substrate concerning this invention 
is characterized by coming to provide the penetrant remover supply nozzle which supplies a penetrant remover 
to front flesh-side both sides of the semi-conductor substrate used as the object for washing, and the ultrasonic 
vibrator which impresses a supersonic wave to front flesh-side both sides of said semi-conductor substrate. 
[0013] Desirably, contact arrangement is carried out at said semi-conductor substrate, and an ultrasonic vibrator 
gives a direct oscillation to this semi-conductor substrate, and gives an oscillation through the protection 
member which estranged to the semi-conductor substrate, and has been arranged, or has been arranged at this 
semi-conductor substrate between said penetrant remover or said ultrasonic vibrator, and this semi-conductor 
substrate. 

[0014] Moreover, desirably, more than one are arranged in contact with the periphery edge of a semi-conductor 
substrate, it comes to prepare the maintenance fixture made to hold and rotate this semi-conductor substrate by 
being pushed against the periphery edge of this semi-conductor substrate, and rotating in this washing station, 
and this maintenance fixture contains an ultrasonic vibrator in it still more desirably. 
[0015] Moreover, desirably, it is prepared in front flesh-side both sides of a semi-conductor substrate, and 
comes to prepare the roll sponge from which the dirt of front flesh-side both sides of this semi-conductor 
substrate is removed by contacting and rotating to this semi-conductor substrate in this washing station, and the 
oscillation frequency of an ultrasonic vibrator is 200-700kHz desirably. The oscillation frequency of the still 
more nearly optimal supersonic wave is 400-500kHz. 

[0016] In addition, although an ultrasonic vibrator and a penetrant remover supply nozzle may be single or 
plurality is sufficient, it is desirable that both are formed in one using single vibrator and a single nozzle. In this 
case, as for whenever [ penetrant remover / from a nozzle point /, and illuminating-angle / of supersonic 
vibration ], it is desirable that it is ** 10-20 degrees to a semi-conductor substrate front face. When two or more 
ultrasonic vibrators are prepared, it is arranged to the front face of a semi-conductor substrate at the symmetry, 
and the supersonic vibration which has the same property to a semi-conductor substrate is given to the front 
flesh-side symmetry at the same include angle. 
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[0017] Moreover, it is desirable for pH to be seven or more as a penetrant remover. 
[0018] Moreover, the washing approach of the semi-conductor substrate concerning this invention is 
characterized by washing by impressing a supersonic wave to front flesh-side both sides of this semi-conductor 
substrate while it supplies a penetrant remover to front flesh-side both sides of the semi-conductor substrate 
used as the object for washing simultaneously. 

[0019] (Operation) In this invention, since the penetrant remover which has supersonic vibration from a 
penetrant remover supply nozzle is supplied to the front face of a semi-conductor substrate, and both sides on 
the back and the table rear face of a semi-conductor substrate can be washed simultaneously, washing time 
amount can be shortened. Moreover, in order to supply a penetrant remover from a nozzle, even if it compares 
with the immersion type which all dips a semi-conductor substrate into a penetrant remover, there is little 
amount of the drug solution used, and it ends. 

[0020] Moreover, supersonic vibration can be simultaneously given to the table rear face of a semi-conductor 
substrate by preparing the ultrasonic vibrator which gives supersonic vibration to a penetrant remover in a 
maintenance fixture. 

[0021] Moreover, supersonic vibration can be given to a direct semi-conductor substrate by making the 
ultrasonic vibrator prepared in the maintenance fixture into the structure which touches a semi-conductor 
substrate directly, without using a penetrant remover as an oscillating medium. Thereby, the impulse wave 
which passes through the inside of a semi-conductor substrate can give supersonic vibration in the diameter 
direction of a semi-conductor substrate continuously. 

[0022] Moreover, an ultrasonic vibrator and a penetrant remover supply nozzle are single, since supersonic 
vibration can be given towards a semi-conductor substrate flank from a nozzle point when both are formed in 
one, washing becomes possible at front flesh-side double-sided coincidence, and equipment cost can be held 
down. 

[0023] Moreover, while two steps of washing conventionally needed by washing by preparing roll sponge in the 
above-mentioned washing station becomes possible by washing which is 1 time and being able to shorten 
washing time amount, a cleaning effect improves by leaps and bounds. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to a 
drawing. 

[0025] (The 1st operation gestalt) Drawing 1 is drawing showing the whole washing station configuration of the 
semi-conductor substrate concerning the 1st operation gestalt of this invention, (a) is a side elevation and (b) is 
a plan. This operation gestalt gives physical vibrational energy, such as a supersonic wave, to both sides of a 
wafer, and proposes the equipment which can make dirt, such as particle, discharge effectively from a wafer. 
[0026] As shown in drawing 1 (a), contact arrangement of the driving roller 2 is carried out at the periphery end 
face of the disc-like Si wafer 1 which is an object for washing. Although only the single driving roller 2 is 
illustrated in this drawing, as shown in the plan of drawing 1 (b), the driving roller 2 is formed in four positions 
along with the periphery of the Si wafer 1 in order to hold the Si wafer 1. The horizontal location of the Si wafer 
1 is prescribed by these driving rollers 2. 

[0027] Moreover, these driving rollers 2 have the revolving shaft with which shaft orientations were specified in 
the direction of a normal of Si wafer 1 front face, and are pivotable centering on this revolving shaft. When two 
or more driving rollers 2 rotate at the respectively same rotational frequency, the core of the Si wafer 1 can be 
made in agreement with a center of rotation, and can be rotated. The rotational speed of the Si wafer 1 is rotated 
by several 10 rpm - number lOOrpm. Moreover, the revolving shaft of a driving roller 2 is movable along with a 
periphery by making the core of the Si wafer 1 into a center of rotation. 

[0028] Near the periphery section of the Si wafer 1, only distance d is estranged from the periphery end face of 
the Si wafer 1, and the ultrasonic oscillation nozzle 3 is installed. Since rectilinear-propagation nature of a 
supersonic wave is strong, distance d is not restricted based on the propagation conditions of a supersonic wave, 
but in order to supply the penetrant remover 5 later mentioned as a liquid with which the supersonic wave was 
impressed to front flesh-side both sides of the Si wafer 1, distance d has 10-20 desirablemm or less. However, 
this distance d is not limited to this range, in order to be dependent also on water pressure. 
[0029] Moreover, the point of the ultrasonic oscillation nozzle 3 is turned to the Si wafer 1, and nozzle width of 
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face (diameter of a nozzle head) is 1. Also at the lowest, 1mm or more is required for this nozzle width of face 1, 
and it is desirable that it is the diameter which is 5mm - 50mm. 

[0030] The liquid inlet 4 is established in this ultrasonic oscillation nozzle 3, and a penetrant remover 5 is 
introduced from this liquid inlet 4. This penetrant remover 5 is irradiated towards the Si wafer 1 from the point 
of the ultrasonic oscillation nozzle 3, and, thereby, is supplied to front flesh-side both sides of the Si wafer 1. 
The dotted line of drawing shows progress of the wave front of a supersonic wave, and is the same in a 
following and book operation gestalt Moreover, the ultrasonic wave oscillator 6 is formed in the ultrasonic 
oscillation nozzle 3, and the ultrasonic shaker style and the penetrant remover feeder style are formed in one. By 
oscillating a supersonic wave with this ultrasonic wave oscillator 6, a supersonic wave can spread a penetrant 
remover 5 and can give supersonic vibration to front flesh-side both sides of the Si wafer 1 . 
[003 1] As a liquid supplied from the liquid inlet 4, the surfactant of pure water, the drug solution which has 
acids, such as a hydrochloric acid, ammonia, fluoric acid, hydrogen peroxide solution, ozone water, and 
electrolysis ion water (acid water, alkaline water), or an alkali water solution, oxidizing power, or reducibility as 
a chemical-cleaning chemical or an anion system, an ANIYON system, or the Nonion system etc. is used. pH is 
the surfactant of seven or more alkaline water solutions or an ANIYON system especially desirably. 
[0032] Moreover, although it is dependent on the nozzle width of face 1 of the ultrasonic oscillation nozzle 3, as 
for the flow rate of the penetrant remover 5 supplied, it is desirable that they are several 100 cc/min - several 1. / 
min. 

[0033] The washing approach of the semi-conductor substrate using the above-mentioned washing station is 
explained. 

[0034] First, roll sponge washing as shown as the first washing process at drawing 2 before the second washing 
process shown in drawing 1 is performed. In this roll sponge washing, while supplying the penetrant remover 
which consists of with a pH of about ten aqueous ammonia etc. from the drug solution supply nozzle which is 
not illustrated to the table rear face of the Si wafer 1, the roll sponge 7a and 7b of the shape of a cylinder 
prepared in the table rear face of the Si wafer 1 possible [ an attitude ] is pressed against a wafer 1 table rear 
face, and a driving roller 2 is rotated further. Dirt, such as a particle metallurgy group impurity which was made 
to rotate roll sponge 7a and 7b, and adhered to the wafer 1 table rear face by this where the Si wafer 1 is rotated, 
is removed. 

[0035] Next, it carries out by the technique of showing below ultrasonic cleaning using the equipment shown in 
drawing 1 as 2nd washing process. 

[0036] First, the Si wafer 1 is rotated by rotating a driving roller 2 like the case of roll sponge washing shown in 
drawing 2 . And only the predetermined distance d estranges the ultrasonic oscillation nozzle 3 from the 
periphery end face of the Si wafer 1, it is installed, and a nozzle point is adjusted so that it may become 0 degree 
to Si wafer 1 front face about whenever [ illuminating-angle ]. And a penetrant remover 5 is supplied to the Si 
wafer 1 through the ultrasonic oscillation nozzle 3 from the liquid inlet 4. Front flesh-side both sides of the Si 
wafer 1 are dipped by the supplied penetrant remover 5. 

[0037] And supersonic vibration is given from an ultrasonic wave oscillator 6. The oscillated supersonic wave 
spreads the inside of the Si wafer 1 through the ultrasonic oscillation nozzle 3 and a penetrant remover 5. Under 
the present circumstances, since it is in the condition that both front flesh-side both sides of the Si wafer 1 were 
dipped in the penetrant remover 5, a supersonic wave spreads the inside of the penetrant remover 5 which flows 
front flesh-side both sides, and supersonic vibration is given as a result to front flesh-side both sides of the Si 
wafer 1. Since rectilinear-propagation nature of a supersonic wave is strong, the supersonic wave is impressed 
to the range in which the Si wafer 1 table rear face has got wet. Thus, by giving supersonic vibration to an Si 
wafer 1 table rear face, front flesh-side double-sided coincidence removes dirt, such as a particle metallurgy 
group impurity adhering to the Si wafer 1 . Moreover, in order to perform ultrasonic cleaning, rotating the Si 
wafer 1, ultrasonic cleaning of the whole front flesh-side surface of the Si wafer 1 is carried out. 
[0038] Thus, in case ultrasonic cleaning is performed after roll sponge washing according to this operation 
gestalt By supplying a penetrant remover 5 to front flesh-side both sides simultaneously from the ultrasonic 
oscillation nozzle 3 installed in the periphery end face of the Si wafer 1 made applicable to washing, and 
oscillating a supersonic wave from a nozzle 3 Since supersonic vibration is simultaneously given to front flesh- 
side both sides of the Si wafer 1 through a penetrant remover 5, front flesh-side both sides of the Si wafer 1 can 
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be washed simultaneously, and washing time amount is shortened. Moreover, since it consists of only single 
ultrasonic wave oscillators 6, reduction of equipment cost can be aimed at. 

[0039] Drawing 3 was drawing showing the experimental data which performed cleaning evaluation by the 
above-mentioned washing approach, and in this experiment, as an object for washing, since the pattern was 
formed, it used that by which 2200A of SiN films was formed by Si wafer front face on which irregularity with 
a comparatively large level difference was formed in the front face, (a) and (b) are drawings where Si wafer 1 
front face, (c), and (d) measured distribution of dirt, such as a metal impurity about Si wafer 1 rear face, with 
the particle counter (AIT-8000), and after (a) and (c) are polluted by aluminum 203, (b) and (d) are observation 
drawings after ultrasonic cleaning. Front flesh-side both sides are known by that aluminum 203 which adhered 
to the wafer after contamination is fully removed by ultrasonic cleaning. 

[0040] Next, the gestalt which changed whenever [ over the Si wafer 1 of the ultrasonic oscillation nozzle 3 / 
illuminating-angle ] is explained. As shown in dra wing 4 , various locations of the point of the ultrasonic 
oscillation nozzle 3 are changed to the front face of the Si wafer 1 . The include angle to which a penetrant 
remover 5 and a supersonic wave are supplied to the front face of the Si wafer 1 is set to theta. When the Si 
wafer 1 is installed by the perpendicularity of theta= 0 degree, i.e., an include angle, to the ultrasonic oscillation 
nozzle 3, the penetrant remover 5 of tales doses is mostly supplied to front flesh-side both sides of the Si wafer 
1 . When the direction of radiation of the ultrasonic oscillation nozzle 3 is changed downward (i.e., when a 
penetrant remover 5 is supplied from the front-face side of the Si wafer 1), an include angle theta just becomes, 
the penetrant remover 5 supplied to the rear-face side of the Si wafer 1 decreases, and a cleaning effect falls 
remarkably. On the other hand, although an include angle theta serves as negative when the direction of 
radiation is changed upward (i.e., when a penetrant remover 5 is supplied from the rear-face side of the Si wafer 
1), the penetrant remover 5 supplied to the front-face side of the Si wafer 1 remains on the Si wafer 1 . 
[0041] Thus, the particle clearance effectiveness at the time of changing theta whenever [ illuminating-angle / 
of the ultrasonic oscillation nozzle 3 ] is shown in drawing 5 . An axis of abscissa shows whenever [ penetrant 
remover 5 and illuminating-angle / of a supersonic wave / theta ], and an axis of ordinate shows the clearance 
effectiveness of particle. 

[0042] Clearance effectiveness sufficient at about 0 degree is seen [ the front-face / of the Si wafer 1 /, and rear- 
face side ] for theta whenever [ illuminating-angle ]. theta of this is because a penetrant remover 5 and a 
supersonic wave are fully supplied to front flesh-side both sides at about 0 degree whenever [ illuminating- 
angle ]. Moreover, when theta is shifted to a forward side to particle clearance effectiveness with sufficient front 
flesh-side both sides being seen at 0 to about -50 degrees when theta is shifted to a negative side whenever 
[ illuminating-angle ], it applies to 50 degrees from 0 degree whenever [ illuminating-angle ], and a rear-face 
cleaning effect falls rapidly to a surface cleaning effect being enough. This is because a penetrant remover 5 is 
not fully supplied to a rear-face side, when a penetrant remover 5 is irradiated from the slanting upper part of 
the Si wafer 1 . 

[0043] Moreover, when theta is shifted to a negative side whenever [ illuminating-angle ], it becomes 
impossible for a penetrant remover 5 to supply all over Si wafer 1, and if it shifts to a negative side further from 
-60-70 degree, a cleaning effect will fall remarkably. About the cleaning effect by the side of a rear face, since 
a penetrant remover 5 is supplied also to a front-face side, it has a cleaning effect with high about **60 degrees. 
However, at about **80-90 degrees, washing effectiveness falls in response to the effect of a reflected wave. 
[0044] As mentioned above, in order for front flesh-side both sides of the Si wafer 1 to acquire sufficient 
particle clearance effectiveness, it turns out that it is desirable to set ideally less than ** 10-20-degree theta as 0 
degree whenever [ illuminating-angle ]. 

[0045] Next, the microphotography of the Si wafer 1 at the time of changing the frequency of a supersonic wave 
and performing cleaning evaluation is shown in drawing 6 and drawing 7 . Drawing 6 (a) - (c) is the 
microphotography with which 500kHz and drawing 7 (j) - (1) impressed [ 200kHz and drawing 6 (d) - (f) ] the 
supersonic wave on the frequency of 700kHz in 400kHz and drawing 7 (g) - (i). Even if it performs washing for 
30 seconds in the case of 200kHz, particle is seldom removed. However, particle is fully removed from the 
wafer core at within the limits with a diameter of about 80mm. In 400kHz, a cleaning effect is in the whole 
wafer only by performing washing for 10 seconds, and washing is performed for 30 more seconds, or it 
becomes, and particle is removed. In 500kHz, a cleaning effect is in the whole wafer like the case of 400kHz. It 
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is washing for 30 seconds, and particle is removed and its washing capacity is still higher than 400kHz. In 
700kHz, even if it performs washing for 30 seconds, only diameter within the limits extent of 80mm is washed 
from the wafer core. However, in diameter within the limits of 80mm currently washed, particle is fully 
removed and a cleaning effect is higher than the case of 200kHz a little. 

[0046] The ultrasonic frequency dependency of such a particle cleaning effect is shown in drawing 8 . the object 
for washing — the rotational frequency of BEAWEHA and a wafer - lOOrpm and the count of an arm splash — 
3 times and an arm splash rate ~ in 5 mm/sec and a nozzle include angle, the flow rate of 45 degrees and a 
penetrant remover measured as 1.21. / min by 5.01. / min, and l-1.5MHz by 200-700kHz. Like the 
microphotography of drawing 6 and drawing 7 , it applies to 500kHz from 400kHz, there is a peak of a cleaning 
effect, and the cleaning effect has fallen gradually bordering on the peak. 

[0047] Furthermore, the cleaning effect of particle changes also for washing. Although the case where drawing 
8 makes BEAWEHA applicable to washing is shown, in washing the object for washing in which the concave 
pattern was formed, the effectiveness differs. Since the pattern is formed, drawing 9 is drawing showing the 
ultrasonic frequency dependency of the particle elimination factor which made applicable to washing that by 
which 2200A of SiN films was formed by Si wafer front face on which irregularity with a comparatively large 
level difference was formed in the front face. Although it applies to 500kHz from 400kHz and there is a peak of 
a cleaning effect like BEAWEHA, it turns out that the cleaning effect has fallen rapidly as it separates from the 
frequency in a peak. Although it was thought appropriate to use a supersonic wave with a frequency of about 
1MHz in order to have made particle discharge from the crevice of a wafer in which the concave pattern was 
formed and to have removed particle effectively from on the wafer conventionally, this experimental result 
showed that about 500kHz was the optimal frequency from 400kHz. 

[0048] Moreover, the experimental result which changed various ultrasonic frequencies for washing and 
performed cleaning evaluation is shown in drawing 10 . When it washes using die frequency of 1500kHz or 
200kHz, in flat BEAWEHA, the aluminum203 clearance effectiveness is practically equal including 400kHz, 
but in the case of the wafer which has a 50nm crevice pattern or a 500nm crevice pattern, the clearance 
effectiveness falls considerably. The clearance effectiveness falls, so that the magnitude of the irregularity of a 
crevice pattern becomes large. On the other hand, when the ultrasonic frequency of 400kHz is used, it has 
sufficient washing capacity irrespective of the magnitude of the irregularity of a crevice pattern. In the case of 
for [ which has a crevice pattern ] washing, this shows that especially about 400kHz is the optimal frequency. 
[0049] Moreover, a cleaning effect changes also with the pH of a penetrant remover 5 further. The clearance 
effectiveness of aluminum 203 at the time of changing pH of a penetrant remover 5 in experiment conditions is 
shown in drawing 1 1 . An axis of abscissa shows pH of a penetrant remover 5, and an axis of ordinate shows 
the clearance effectiveness of aluminum 203. The ultrasonic frequency of 400kHz and 1.5MHz shows the 
aluminum203 clearance effectiveness of a wafer of having a crevice with a depth of 500nm. In the case of 
400kHz, 8 or more and desirable particle clearance effectiveness with pH sufficient by ten or more are acquired 
for pH. On the other hand, even if it raises pH in the case of 1 .5MHz, sufficient clearance effectiveness is not 
acquired, as mentioned above - especially, pH of working effective in the cleaning effect of particle is the 
surfactant of seven or more alkaline solutions or an ANIYON system. 

[0050] This invention is not limited to the above-mentioned operation gestalt. The modification of this 
invention is shown in drawing 12 . Although the case where install in the above-mentioned operation gestalt so 
that the direction of a normal of the front face of the Si wafer 1 may become vertical, and a penetrant remover 5 
is supplied from a width side is shown, in the modification shown in drawing 12 , it installs so that the direction 
of a normal of the front face of the Si wafer 1 may become level, and free fall of the penetrant remover 5 is 
carried out from the Si wafer 1 upside, and a penetrant remover 5 is supplied. The configuration of those other 
than this is common in the above-mentioned operation gestalt. In this case, in order to carry out free fall of it, 
even if separated from the penetrant remover 5 to which the supersonic wave was impressed several 10mm, it is 
satisfactory. [ of distance d' of the ultrasonic oscillation nozzle 3 and the periphery end face of the Si wafer 1 ] 
In this case, since a penetrant remover 5 is supplied using free fall of a penetrant remover 5, a penetrant remover 
5 can fully be supplied to the table rear face of the Si wafer 1 . 

[005 1] (The 2nd operation gestalt) Drawing 13 (a) is drawing showing the whole washing station configuration 
of the semi-conductor substrate concerning the 2nd operation gestalt of this invention, (a) is a side elevation and 
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(b) is a plan. This operation gestalt shows the gestalt which added the roll sponge soaping-machine style to the 
washing station of the 1st operation gestalt. The same sign is given to the part which is common in the 1st 
operation gestalt, and detailed explanation is omitted. 

[0052] As shown in drawing 13 (a), cylinder-like roll sponge 7a and 7b inserts the Si wafer 1 into the table rear 
face of the Si wafer 1 on a cylinder side face, respectively, and it is prepared in it possible [ an attitude ] to the 
Si wafer 1 . Moreover, the revolving shaft of a driving roller 2 is movable along with a periphery by making the 
core of the Si wafer 1 into a center of rotation. That is, the maintenance location of the Si wafer 1 by the driving 
roller 2 can always be changed by moving a driving roller 2 around the Si wafer 1. In addition, the point that the 
dotted line shown in drawing shows progress of the wave front of a supersonic wave is the same as the 1st 
operation gestalt. 

[0053] Actuation of the washing station of the semi-conductor substrate concerning this operation gestalt is 
explained. 

[0054] First, the Si wafer 1 is rotated by rotating a driving roller 2. And roll sponge 2 is pressed against the 
table rear face of the rotating Si wafer 1, and roll sponge 2 is rotated. Only the predetermined distance d 
estranges and installs the ultrasonic oscillation nozzle 3 from the periphery end face of the Si wafer 1, and 
whenever [ illuminating-angle ] is set as 0 degree to Si wafer 1 front face at the same time it presses roll sponge 
2. And a penetrant remover 5 is supplied to the Si wafer 1 through the ultrasonic oscillation nozzle 3 from the 
liquid inlet 4. Front flesh-side both sides of the Si wafer 1 are dipped by the supplied penetrant remover 5. 
[0055] In such the condition, if a supersonic wave is oscillated from an ultrasonic wave oscillator 6, the 
oscillated supersonic wave will spread the inside of the Si wafer 1 through the ultrasonic oscillation nozzle 3 
and a penetrant remover 5. Thereby, supersonic vibration is simultaneously given to front flesh-side both sides 
of the Si wafer 1 . A cleaning effect increases further by making the Si wafer 1 press and rotate roll sponge 2 by 
this supersonic vibration, while the particle adhering to the Si wafer 1 is removable to front flesh-side double- 
sided coincidence. Moreover, in the case of washing of roll sponge 2, it is moved to washing actuation of roll 
sponge 2 along with the periphery with the revolving shaft of the driving roller 2 used as a maintenance fixture 
of the Si wafer 1, using the core of the Si wafer 1 as a center of rotation. 

[0056] Thus, since supersonic vibration can be irradiated to a direct wafer at double-sided coincidence, while 
doing so the same effectiveness as the 1st operation gestalt that the particle of the crevice on the rear face of a 
wafer table is effectively removable according to this operation gestalt, since it has combined with roll sponge 
washing, a cleaning effect increases further. Moreover, since it is not necessary to perform roll sponge washing 
as another process, compaction of washing time amount can also be aimed at. 

[0057] Moreover, it can wash effectively to the edge section of the Si wafer 1 by moving it to washing actuation 
of roll sponge 2 along with the periphery with the revolving shaft of a driving roller 2, using the core of the Si 
wafer 1 as a center of rotation, without barring the washing actuation by roll sponge 2. 
[0058] That is, as a maintenance method of the Si wafer 1 usually used, although there is a spin-chuck method, 
for example, since it always continues holding the same location of the Si wafer 1, the ultrasonic oscillation 
nozzle 3 which cannot wash the attaching part of the Si wafer 1, and gives an ultrasonic impression liquid from 
the side of the Si wafer 1 cannot be installed, and the part used as the shadow of the chuck pin section (wafer 
attaching part) and the chuck arm section cannot be washed by the spin-chuck method. 

[0059] On the other hand, since the Si wafer 1 can be freely changed when a driving roller 2 is used, it can fully 
wash to the maintenance location of the Si wafer 1, i.e., the edge section of the Si wafer 1, without barring 
washing actuation of the roll sponge washing 2, and the particle clearance effectiveness increases by leaps and 
bounds. 

[0060] Drawing 14 is drawing having compared and shown the cleaning effect in the conventional washing 
station in this operation gestalt and the 1st operation gestalt pan, and an axis of ordinate is the number of 
aluminum 203 which remained. When the concave configuration formation wafer which formed 0.2 
micrometers (LP-SiN film) of nitrides is made for a silicon trench with a depth of 0.5 micrometers to adsorb an 
alumina slurry, the alumina slurry cleaning effect after carrying out various washing is shown. AIT-8000 made 
from KLA-Tencor were used for detection. When an alumina CMP slurry was made to adsorb and spin 
desiccation was carried out as it was, 4x104 to 5x104 slurries were detected. When roll sponge washing is 
performed for 1 minute using with a pH of about ten aqueous ammonia, 3x104 to 4x104 slurries are detected, 
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and a cleaning effect is hardly acquired. On the other hand, when ultrasonic cleaning of the 1st operation gestalt 
was performed, the slurry could be removed to about several 100 pieces, and the crevice cleaning effect of 
ultrasonic cleaning was observed clearly. However, the condensed big alumina which has fixed on the surface 
cannot be washed. Like this operation gestalt, when ultrasonic cleaning and roll sponge washing were 
performed simultaneously, the alumina slurry has been removed to 100 or less pieces. The effectiveness which 
performed contact and non-contact washing simultaneously was seen notably, and the cleaning effect of this 
result improved by leaps and bounds rather than it carried out independently respectively. Furthermore by this 
invention, the cleaning effect by the side of the rear face where only roll sponge washing was performed 
conventionally also improved by leaps and bounds. 

[0061] (The 3rd operation gestalt) Drawing 15 (a) is the side elevation showing the whole washing station 
configuration of the semi-conductor substrate concerning the 3rd operation gestalt of this invention. 
[0062] As shown in drawing 1 5 (a), along with the periphery of the disc-like Si wafer 1 which is an object for 
washing, two or more driving rollers 2 which specify the location of the horizontal wafer 1 in contact with the 
bevel part of the Si wafer 1 are arranged so that the core of the Si wafer 1 may be in agreement with a center of 
rotation. Moreover, these driving rollers 2 are body of revolution pivotable centering on a revolving shaft. The 
drug solution supply nozzles 8a and 8b are formed in Si wafer 1 front face and a rear face, respectively, and 
each nozzle point is arranged so that a drug solution may be supplied near the core of the Si wafer 1. 
[0063] Drawing 15 (b) is drawing which looked at this Si wafer 1 and driving roller 2 from the top face. Four 
driving rollers 2 for rotating a wafer 1 are arranged so that the periphery section of the Si wafer 1 which is an 
object for washing may be touched. When a driving roller 2 rotates at the respectively same rotational frequency 
as the direction of the arrow head of a continuous line, the Si wafer 1 rotates in the direction of the arrow head 
of a broken line by making the core into a center of rotation. 

[0064] About two driving roller shown in drawing 1 5 is expanded, and it is shown in drawing 16 . The driving 
roller 2 contains the ultrasonic vibrator 4. As described above, four of this driving roller 2 are prepared. The Si 
wafer 1 contact surface of a driving roller 2 is the structure where the direct ultrasonic vibrator 4 touches. In this 
case, as for the contact surface of the Si wafer 1 and an ultrasonic vibrator 4, the bevel edge of the Si wafer 1 
should just touch the ultrasonic vibrator 4 at least. Thus, by making the structure where an ultrasonic vibrator 4 
contacts the bevel edge of the Si wafer 1 directly, the supersonic vibration generated with the ultrasonic vibrator 
4 is directly spread to the Si wafer 1 . In addition, in this drawing, the arrow head in the Si wafer 1 shows 
progress of a supersonic wave. 

[0065] Actuation of the washing station of the semi-conductor substrate concerning this operation gestalt is 
explained. 

[0066] The particle which adhered to the wafer 1 table rear face so that it may be made to rotate at the same 
time it holds two or more points of the periphery section of the Si wafer 1 with a driving roller 2, and the roll 
sponge which is not illustrated to the wafer 1 which rotates while supplying a penetrant remover might be made 
to apply and scan and it might insert with a roll sponge rod as the first washing process first is removed. 
[0067] Next, the Si wafer 1 is rotated by rotating a driving roller 2 like the 1st washing process. And a penetrant 
remover is simultaneously supplied from the drug solution supply nozzles 8a and 8b to the table rear face of this 
Si wafer 1 that rotated. These drug solution supply nozzles 8a and 8b scan near Si wafer 1 front face at the rate 
of predetermined according to washing conditions. A supersonic wave is generated with the ultrasonic vibrator 
4 prepared in supply and coincidence of this penetrant remover at the driving roller 2. Direct supersonic 
vibration is given by this to the Si wafer 1 which touches an ultrasonic vibrator 4, and this oscillation advances 
in the direction shown in the arrow head of drawing, i.e., the diameter direction of a wafer 1. Thus, where 
supersonic vibration is directly given to the Si wafer 1, washing is performed, and the particle adhering to an Si 
wafer 1 table rear face is removed. 

[0068] The cleaning effect of the particle of the Si wafer 1 washed according to the above process is shown in 
drawing 17 . Drawing 17 expresses the number of particle at the time of giving CMP (Chemical Mechanical 
Polishing) with Si wafer 1 8 inches front face, also when the conventional wafer washing is performed with the 
number of particle just behind CMP as a comparison, is combined and shows it. In the conventional wafer 
washing, megasonic washing of a 1.6MHz scanning method was performed. Although that the 104 numbers of 
particle after CMP had adhered is decreasing to about 102 pieces by the conventional wafer washing as shown 
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in drawing 17 , big particle 0.5 micrometers or more has the low clearance effectiveness. On the other hand, 
when wafer washing of this operation gestalt is performed, it turns out that some are below removable over 
particle 0.1 micrometers or more. 

[0069] Thus, according to this operation gestalt, supersonic vibration can be continuously given in the diameter 
direction by irradiating supersonic vibration at the direct Si wafer 1 with the impulse wave which passes 
through the inside of the wafer 1 rigid body. Moreover, by forming the drug solution supply nozzles 8a and 8b 
in front flesh-side both sides of the Si wafer 1, a drug solution can be simultaneously supplied to the table rear 
face of the Si wafer 1, a table rear face can be washed simultaneously, and washing time amount can be 
shortened. 

[0070] This invention is not limited to the above-mentioned operation gestalt. With this operation gestalt, as 
shown in drawing 16 , the ultrasonic vibrator 4 prepared in the driving roller 2 considered as the configuration 
which touches the Si wafer 1 directly, but as shown, for example in drawing 18 , it is good also as a 
configuration which a guard plate 1 1 is formed in driving roller 2 front face, and an ultrasonic vibrator 4 and the 
Si wafer 1 meet with through a guard plate 11. Thus, by forming a guard plate 1 1, the drug solution resistance 
of an ultrasonic vibrator 4 and a driving roller 2 can be raised. Although sheet metal, such as silicon carbide 
(SiC) and a quartz (Si02), is used as a guard plate 1 1, it is not limited to these ingredients. 
[0071] Moreover, this invention is applicable also except the configuration shown in drawing 16 and drawing 
18 . For example, even if it is the configuration that the Si wafer 1 and an ultrasonic vibrator 4 do not touch 
directly, supersonic vibration can be effectively given to the Si wafer 1 by using the drug solution (pure water 
being included) which flows the periphery end face of the Si wafer 1 as an oscillating medium. That is, the 
supply energy of the ultrasonic energy to which desorption of particle and an impurity is urged can serve as a 
supersonic vibration medium, when the liquid itself which flows on wafer 1 front face besides wafer 1 itself 
touches vibrator 4. 

[0072] Furthermore, roll sponge washing is also combinable like the 2nd operation gestalt. 
[0073] (The 4th operation gestalt) Drawing 19 is drawing showing the whole washing station configuration of 
the semi-conductor substrate concerning the 4th operation gestalt of this invention, and drawing 20 is drawing 
which expanded the important section of this washing station. 

[0074] As shown in drawing 19 , the point that the drug solution supply nozzles 8a and 8b are arranged at the 
table rear face of the Si wafer 1, respectively is the same as the 3rd operation gestalt. The Si wafer 1 is held by 
the wafer holder 21, and it is arranged so that two or more chuck pins 22 which specify the horizontal position 
of this Si wafer 1 further may contact the periphery end face of the Si wafer 1 through an ultrasonic vibrator 23. 
This chuck pin 22 always continues holding the same location of the Si wafer 1 . However, in attaching two or 
more vibrator 23 in the attaching part of two or more chuck pins 22, in order for mutual to interfere each other 
and to degrade oscillating reinforcement, it is made not to install an ultrasonic vibrator 23 in the point symmetry 
part of wafer 1 core. 

[0075] Moreover, it is attached in the body periphery of drug solution supply nozzle 8b arranged at the rear-face 
side of the Si wafer 1 so that the cylinder-like revolution member 24 may surround drug solution supply nozzle 
8b. Moreover, the supporter material 25 is attached in the upper bed section of this revolution member 24, and 
the wafer holder 21 is supported by this supporter material 25. The wafer holder 21 can rotate the revolving 
shaft of the revolution member 24 as a medial axis with the perimeter of drug solution supply nozzle 8b to a 
revolution, and, thereby, the revolution member 24 can rotate the Si wafer 1. 

[0076] Thus, even when a spin-chuck method is used as a device in which a wafer 1 is held like this operation 
gestalt, front flesh-side both sides of the Si wafer 1 can be simultaneously washed like the 3rd operation gestalt. 
[0077] This invention is not limited to the above-mentioned operation gestalt. If the object for washing is not 
only Si wafer but a semi-conductor substrate, it will not be limited to the ingredient. Moreover, as long as the 
number of driving rollers 2 is the configuration that it is not limited to four pieces and the Si wafer 1 can be 
held, how many pieces are sufficient as it. However, it is desirable that it is the number of extent which does not 
regulate washing actuation of roll sponge 2. 
[0078] 

[Effect of the Invention] Since supersonic vibration is given to front flesh-side both sides of this semi-conductor 
substrate while the penetrant remover supplied from a penetrant remover supply nozzle dips front flesh-side 
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both sides of a semi-conductor substrate according to this invention, as explained in full detail above, the table 
rear face of a semi-conductor substrate can be washed simultaneously, and washing time amount can be 
shortened. Moreover, in order to supply a penetrant remover from a nozzle, even if it compares with the 
immersion type which all dips a semi-conductor substrate into a penetrant remover, there is little amount of the 
drug solution used, and it ends. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The washing station of the semi-conductor substrate characterized by coming to provide at least one 
penetrant remover supply nozzle which supplies a penetrant remover to front flesh-side both sides of the semi- 
conductor substrate used as the object for washing, and at least one ultrasonic vibrator which impresses a 
supersonic wave to front flesh-side both sides of said semi-conductor substrate. 

[Claim 2] Said ultrasonic vibrator is the washing station of the semi-conductor substrate according to claim 1 
which contact arrangement is carried out at said semi-conductor substrate, and is characterized by being what 
gives a direct oscillation to this semi-conductor substrate. 

[Claim 3] Said ultrasonic vibrator is the washing station of the semi-conductor substrate according to claim 1 
characterized by being what gives an oscillation to this semi-conductor substrate through the protection member 
which estranged with said semi-conductor substrate, has been arranged, and has been arranged between said 
penetrant remover or said ultrasonic vibrator, and this semi-conductor substrate. 

[Claim 4] Said ultrasonic vibrator and said penetrant remover supply nozzle are the washing station of the semi- 
conductor substrate according to claim 1 characterized by it being single and coming to form both in one, 
estranging with this semi-conductor substrate and coming to be arranged near the periphery edge of said semi- 
conductor substrate. 

[Claim 5] The washing station of the semi-conductor substrate according to claim 4 characterized by coming to 
provide the maintenance fixture made to hold and rotate this semi-conductor substrate by arranging more than 
one in contact with the periphery edge of said semi-conductor substrate, being pressed against the periphery 
edge of this semi-conductor substrate, and rotating. 

[Claim 6] Said maintenance fixture is the washing station of the semi-conductor substrate according to claim 5 
characterized by building in said ultrasonic vibrator. 

[Claim 7] The washing station of the semi-conductor substrate according to claim 1 characterized by coming to 
provide the roll sponge from which the dirt on the rear face of a table of this semi-conductor substrate is 
removed by [ of said semi-conductor substrate ] being prepared in either near the table rear face possible [ an 
attitude ] to this semi-conductor substrate, and contacting and rotating to this semi-conductor substrate at least. 
[Claim 8] The oscillation frequency of said ultrasonic vibrator is the washing station of the semi-conductor 
substrate according to claim 1 characterized by being 200-700kHz. 

[Claim 9] The washing approach of the semi-conductor substrate characterized by washing by impressing a 
supersonic wave to front flesh-side both sides of this semi-conductor substrate while supplying a penetrant 
remover to front flesh-side both sides of the semi-conductor substrate used as the object for washing 
simultaneously. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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